The plasma parameters of a complex plasma have been measured under microgravity conditions using a cylindrical Langmuir probe. One-and two-dimensional profiles of dusty and void regions are obtained, which show a flattened distribution of plasma potential and electron density. Characteristic changes of the plasma parameters correlate with the geometry of the particle cloud.
Introduction
In laboratory plasmas micron-sized particles are confined only in the lower plasma sheath due to the dominance of gravity [1] . Therefore Langmuir probe measurements in the bulk of complex plasmas are still rare [2] . Under microgravity conditions the particles fill a threedimensional volume of the bulk plasma [3] . In many cases the particle distribution is inhomogeneous and a large particle free region (void) forms in the plasma center. The mechanism of this phenomenon is still not fully explained. Therefore it is highly desirable to use Langmuir probes under microgravity to obtain the plasma parameters with spatial resolution in dusty plasmas. Such Langmuir probe measurements have been performed for the first time in complex plasmas on parabolic flights in a cooperation between IEAP, University Kiel and MPE, Garching.
The main goals of this campaign are to demonstrate rapid scan techniques with automated Langmuir probes, to study the interacting of probe and dust cloud, and to obtain first sample parameters of the plasma parameters. Interesting investigations are related to the question of electron depletion in the presence of dust as a consequence of particle charging, or the appearance of the void in the center of the plasma [3, 4] . To identify the relevant forces one needs to know the plasma parameters in the presence of dust particles. These experiments are a pre-stage towards a probe diagnostic for the International Microgravity Plasma Facility.
The experiments have been performed in the PKE discharge chamber, which was designed and extensively used by MPE [3] . It has two symmetrical electrodes at a distance of 30 mm that are driven at 13. to the dust-free void region, whereas the low-potential region is correlated with the presence of the dust cloud (see fig. 2(b) ). The boundary of the dust cloud and the steps in plasma potential show remarkable agreement.
As further finding, the plasma potential profile very well matches the electron density profile. There, a density drop of
is found in the transition to the dust region (see fig. 3(b) ).
From the probe characteristics a quite high electron temperature 9 ! in the plasma area between the electrodes is derived (see figure 3(a) ). The electron temperature profile attains its maxima near the electrodes. A similar trend for the electron temperature was found in numerical simulations from Akdim
To judge the influence of the dust on the plasma, the charge density of the dust cloud was calculated using the average interparticle distance of 300 I P 3
, the particle diameter, the measured electron temperature and the corrected density. The Havnes depletion parameter [6] 
, with particle radius depletion of free electrons and a plasma potential reduction in the particle cloud. This is in a good agreement with the observed plasma parameter profiles.
This first Langmuir probe experiment under microgravity conditions demonstrated the applicability of this diagnostic to study inherent effects of complex plasmas.
